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Abstractor JP2004014609 



PROBLEM TO BE SOLVED: To reduce the size of a semiconductor device by effectively utilizing 
underiayers of bonding pads, while suppressing generation of cracks in the underiayers of the bonding 
pads. 

SOLUTION: The semiconductor device 10 comprises a semiconductor substrate 1 1 , bonding pads 12 
having connecting regions 1 2a for electric connection with the outside, a first intertayer insulating layer 
13 interposing between the semiconductor substrate 11 and the bonding pads 12, and a metal wiring 
layer 14 embedded in the first intedayer insulating layer 13. The metal wiring layer 14 is composed of a 
material having a smaller hardness than that of the first intedayer insulating layer 13. At least a part of 
the metal wiring layer 14 is ovedapped with a connecting region 12a in a laminated direction. In the 
region of the metal wiring layer 14 with which the connecting region 12a is ovedapped, notched parts 
30a-30e for penetrating in the laminated direction to separate the metal wiring layer 14 in its layer 
direction are formed, and a part of the first intedayer insulating layer 1 3 is filled in the notched parts 
30a-30e. 
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;UIE&S 1 4 <?>'> S < *fc-»®tttttt«««flM Za.VI«->7ll? C V»iJ. HEttS 10 

[ 0 0 8 8 ] 

IC . X ^ y MX^ 7 7 y !7%S$^(i)lIt0 3 C/ft. C C "? . Z'Jyhlfcl*. Si 

£flcftu7«iit*«i 2oL^s*i^*;uEtt*i 4<9^«rc^j*7-ft.*.t;!)*fiP<9*& 

t*r. *ft. 0 3 fit X U y l> <3S£ * I £ (51 CIX * I Br E IC ft it I «8SfI« 1 2 a. <i> 
[ 0 0 8 9 ] 

SI 8 ( OL ) £ 6* 0 8 ( i> ) IC * 0 *. «£ * <9 & J* 7 I* . Z','yM*=0*V#3*LU). Z , ,> 

CH17U y h&>/Jv7liaV?7v ?*4*tf8 < «-}7llI. 20 

[ 0 0 9 0 ] 

C ft. IC *} U T . X'Jy 8$^±7B?7y ?«4$tfO%IC5ofe. U # o T 

. 7'JvHltl 8 *JH± IC t J C * »M £ U I) . Sft. Y-V^tllCAJl?^ 'J y 
hSt 2 0$lUCt JC^J; 1 ;!* I l). 
[ 0 0 9 1 ] 

s ft . 7yvh»©««tj; i ;-«<br3te«)ictt. zyvh»*« 

S) rc&$UT;t*.ft.f#J;i). rxy y m«sj VI*. *IS;£ri?]lcftt>Tl$iS&m«M 2 
0LXl5!J^?^ESIl 4<?>ttKClSlUT. X'JyhQ^fe-ri^lRllCliX-r^lSrlllC 
ftitZ^-SMUBE&fil 4 <» B15 GlQ TtdfUftm > 'JHH^^fe'i^TWX 'J y 

tS*t2. lsE9«^7Xyy h^=1 8*SX U y hSf«I= 1 8*/90um=0 30 
. 2*/UhnlC*§^U. Z'Jy hS=2 0$tt7'Jy hS(SI=2 0$/? Oum^O. 

2 2$/UfnCffl3tJCXIC53. 
[ 0 0 9 2 ] 

s ft . ^yJSitwiutiiAtfitjnyv Mfc&Mtt^u^tfMtuut* 

U # o T . «)XfiPCi)PPK^°r^«eHW-?7 l JyKSIXSStl$^-rtlf*J;l). 
[ 0 0 9 3 ] 

l*97y9***t»*JTZACBUT;|IJR?-3»>»;fr»>Z. 7 =7 y ^fSi^t^'JlS 
IC«P*UrZfcttlCI*, X 'J y h S t X ? < ( 0J *. I* . XUyHSItO. 22*/lim 40 
VA±) U . # ^> . E & £ £ £ t /J\ 7" < ( #J *. I* . HE & S & £ t 0 . 6 T ) t I <fc ? IC tj) 
K8P3 0 ol~ 3 0 e/fc^IE® 1 4a.~1 4 f <0 ffi QM&tJljfa^mXf&B-fifaQffi) 

[ 0 0 9 4 ] 

m X tX . X i; y ^ <i> & £ t I £ ft C 1 £ t 3 M IC ft it 2 «M 2cL<D+§#9 0um 

<?> :» £ . ffl*»80a.~80e»*t1. BumlHl ( £ U . S&y-ntfZ-JffFgT-ft. 

3 # * <1 «. T ) . # ^> . BE II 1 4a.~1 4f 9tit 2. UliifT ( *L « U . Sit7-D-t2 

z-?si®? nj &j\\mi>A±) rcia£?-2c*#M£u<. enc^uuv nneito 

. 2 2*/umW.±. # , BE & S « ® t 0 . e*TCT?:«tf7U. 
[ 0 0 9 5 ] 50 
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* fe. 0 4 IC* * <£ ? IC . ma 15 I) 1 20L*m«I**)UE®Sl 4 <t> 

& -> t . 2a.<?)i 3 )Bccffl^riflj*ctt«)5cBP<?)i^-?i?>i«)xaJ3 

Oc#tiU7ll?:^itUi. 0 4 I* > 01 (ol) $¥9»Slil 

ot^^ftstai 1 ^ ^ ¥ 0 7 & z . 

[ 0 0 9 6 ] 

1 2 OLlCiOfr Z ffi^l* . C<5S«Ei«1 2 ol S> J» fil J; <) + jR & © £ # * * < « «J 

^ r i) . c *i i* . ® £ t ai *, 2 10 c « x as . Tt: y t < y 7 xrnz ft v j > t < > 7 \ * 
« « i zo.«pt#caat7»*ctB)[9©i 8 o c*tttu. £ a 

8M 3 o #»SJ? r H Z C ^ C <t 'K Itff»»X? < iX»A»J64U*tll»»tC<5 10 
c * ? 3 . 

C 0 0 9 7 ] 

««£SS«1 ZolO + AI*. 2 ol#£B9®«-?& 3 li^f*^ <9*f B&<9 

££tjg<*U. «ifetttti 2oL#R^9««?&3Jifctt^^P3<9*;BtjS*-t3. <fc 'J 
-*«Ctt. KSEfftt 1 2oL<9*>tVt*. tl^^II 2 ol <9 S * t 36 * t 1 . 
[ 0 0 9 8 ] 

B4?tt. tt)*ai30oL~30e. 5tt§ 1 3 ol ~ 1 3 e > £^E&l4oL~l4f#8 

;Tvt«£"?CtD*fflJ30oL~30G(,. 31 tt ff 1 3 ol ~ 1 3 oL . A &r B ft 1 4 ol ~ 1 4eti 20 
il7tJ;ll. E5CU, «S£ftlC*jrU7«fl6ttflM Z oi^! I« J ^ HE1* 1 4© 
S«f«1 2oL©^;liVCCffl^fIfiP*c^UT¥«^S«l 1 ottlli'j; 

uitttfjBfl'JicwxajjR&ajfaPtr* <ES?ti7uz»at5<b7u3. @59i^y: 

. ¥ $ £ « 1 10£«J*ffWCI*WK»3Ocl,&&»S*fiaM 3 ci # E ® 7 tl , ¥ $ # £ 
« 1 1 <?> S« I 3 *V fll C «J X flJ 3 0 ol • 3 0& J£&»3t»ff1 3ol - 1 3 i»Ei7ft7U 
I. C ft IC £ <) , ) OtttfiKllQ^tfttilVIDAVBll 4ol~1 4e 

<o n a « m & /j\ t < « z . 

[ 0 0 9 9 ] 

tt»*«1 2 ol# 7 * r - TIC > t* * y 7 <0 <0 ««? if) 2 J*£ . «>f < >7IICfi 

it?3f>f^ >7\v ctt, a 1* . ¥9fts«i 1 <o £ ana BP m » >i s * + a «>j c gi # -> 30 

8**1 Za.cl!i*tZC^CJ:?«»caHU7iDI**tt. S « US ff 10 J; ') £ « f 

« w c 1 1 t x $= < * 3 . 

[01 00] 

± ie o> ic . saiuaaj«'jj;«;£«^;c.vfflijic«)XfiPA6f^^a3^# < mix? ti 2 ? y z £ 

') . * ^ U # ?g £ I, ^ 1 1> BP S\t <fc ') # < ©^ttfC^'J^IRUTtJItlC 
9= . <£ ') 5£ l) ffi « t t st ® t J C * # 7 9= I £ ? IC * J . 
[01 01] 

cc7iiT*?ftiSi 1 <9 rjagpj * & , ¥$#f£g 1 0 # * ti * 9= <?> ¥ 

«ftS®1 10Ltl)>. U*L#o7, »*<?>¥*tf:Rff<?>KttI*<?>J;7C, 40 

¥f#Ritffl'j»it3»ftcB:. ^Qwagr-r^fiu^^ rjiUj c*2. 

[0102] 

»!IC, 0<D«ii5Sac^l)7B6 (ol)~06 (oL) Cft-JUTttEfZ 

[01 03] 

tT. 06 (ol) lCyTv-Td;7C. *«ftS«1 1lCM08h7> ! /zn 5^>«^^@l 
Si 6f <9ffi«it«S);U , "t<i)±n:552S^iSe^Sl 7 H7<9BP8GitCVD ( 
Ckemical VolP ol" Deposition) £c<fc') 9000AS>JP^icti 50 
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S3t, TjC7T-^77Ayh"1 2^6f«jSg«Ji1 2ol«. aS75lRHCfifl)TX^;HeJSSl 
4IC^itI«?XfiP3 0ol~3 Oe^BPrrftfe^JSVS^^Ml 2ol*#S22J;7IC}F* 

rj? r ft 3 (55i«^sr#5eis) . 

[01 10] 

C<9&i&75£lC<*VUTt*. X-? iES/l 1 4lCfti1-2fiJ*fi!!30cL~30elC<fc , >l£l)IC 40 
^Sl7ftfe8P«-<97-<7<9'>«< H 1 Tt, X*;UBEJ®/il 4©l75lP)rc®fe-rZE)S!Sl 
4a~14f H7UU. * ft.. tZ3^BP3 0oL~3 0et, ^HE«i14®i*fl 
C^fttU'Jv httCl)>5;L7t ill. r«4C. IlEtD^fiP^^lS-?!*. SS75IRJIC 
* I) 1 20LV^«?X-5';UE)iSSSl 4©S&SSIC. tZJ^fl3tSI5lPfi)t:L-Tt«fcU 

[01 1 1 ] 

±ie©<t ? «isti7f 1 o t mix 1 1 c * tt-* * z . c <?> s a 75 a -? i* . «£ 

3R<9*«^IIS<?)SitlSlCT-MC? l JfflrftTU?«^^SJSi^^tfflUftl3:cfc<, X 
^ASe®ll4tA^-Z77tISR0A5'-7t$K-rZ^5l-f3:5f8y«lS©ilfl]#l3: 

ft5 s 11 . r^lc. t^fji^Ay Kft#^(^) ^ ^:?lCT^c7T•^ 77 Ay k^t^ic*',!^ 50 
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V #-? 3= I . 
[01 1 2 ] 

£ ft - ±!e¥«#fSg10-*tt. ^*^E«*l4»f1*<?>frq>JldC-5llT«iBHUfetf 
. * 9 )imm.M t 2 S;U 15 it i t <fc l) . #12.1*07 iC/Tvf ¥9#Hi 5 0 <D £ J IC . 2 
I<3>**^EilSl 4 • 54ti5itIC>;^-?3 : 2. Sft . ¥?ftHI5 0<5«)51*<i) 

isfiitRii o <s>*0?***ras<?>««t ** s uses £ c*j u t » , ±ie¥ 

0C->l)"7BUfc»**EI-li**fill)3. * fc. %1 i^i%^fi5 3, £tt 
fi353cx.~53e. **^EJSSS54, 5 4 ol~ 5 4 f . 91§6 2. A'J7^^il 10 

6 3a- 6 3 t , C 7 * - ^ 6 6 , ??7 6 8, SC«X97 0a~7 Oett. ^ tl Y tl 
95 1 S HI $ iit S 1 3, £ 8P 1 3 ex.- 1 8 e . ^HMil 4, E *S 1 4 a. ~ 1 4 f , 
11122, A 'J 7 ^ H 2 8 a ■ 2 8 4. C 7 * - 2 6 , 77 7 2 8, £ &f «) * SP 3 
0 cx.~ 3 Oe^lalf 
[01 1 3 ] 

¥ $ # ft S 5 0 ? tt , fl) * fiP 3 0 a. ~ 3 0 e * «J K S3 7 0 a. ~ 7 0e*#*SS:6lS]CSS 
U?CEl7ti7cV»M*UU. c ti c * 'K JttlP 1 3cl~1 3e*£&8P5 3a. 
~ 5 3 e V A C Bttttcli&r. #°J&ic« Z . 

[0 11 4 ] 

f <>7AvF 1 2f:itiLM^iEiicRfflJ:8Pffr^rti7iiic^yM* uu 

e 

[0115] 

Z. 5 ft , *S§na<?> ¥«#ft® *t . JK®1t Sit * U T t) 2 * 

t I) 2, 3 . 
[0116] 

© £ B € c «fc -> T&l* ? tl . Ml. M <0 *% 1 9$ SlCJ; o 
Tiartlfe/K >7*< > 7 A y h'tStJf HJIII?. * > t* -r y T A v h" <?> T fiP C T 
¥§#*^#^d??:fl-7l)I¥$#f<IS-?a7>o7, f>7< >7Ay h'<5T§CJjll7, 30 
SB 1 «5iII<i)Tl?J)?S5 2<54Iiyi«7ft7l]5l)@Bf» 1 * W> ± <4> Sffl II 7. 'J y 

[01 17] 

£ . *f£sa<!>¥$fti$Sl*, 55 2 <9 & B S # . *>7'<>7Ayt ; (i)T»C7S>7'^ 

. S52<9^BSc«*n^3se^ffi»f^^fliJ.x±ci)«i^i-?r#Ps:raTt)?@mT : aa@m* 

LTHL 
[0118] 

£ . ^fgaB^^^ttlSSr*, «>f<>7A¥FvTIC»in, 95 2<?>£BS#ff*J3<: 
nTHSllliiZ'JvUNgfS^, 3r>T*^>7AyKct)1 3 ;tVicfflS-r^«t7lcE® 40 

7ii7ii?. 

[0119] 

f y 7- <<> M l°l <fc M £ 71? > t* < y T Kv F Q> tl\ ft K f v y <d m mi5 ft C 2 < tl 

1 1) 2 . 

[01 20] 

* , ±IE¥$#fSS<i>SJi££l* > ¥ $ # S « ± IC . Si 1 <9SIStifl7tt3l8>; 
, S?29iSSt«g7tt?Ii>;, 35 2 9£ISt HSOiVIIS^Mt 1%t J X h 
7-f?«i:Jiiit JisvtS/C^iu. 

[0121] 50 
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wrS0iBi»t*T37h747-ttciDi*3i«ta£-*uz. 

[01 22] 
[ 5! BS <<> 59) £ ] 

*fgfB I*, » as&iSt * * J 35 1 9 « JB * . S « V 35 1 9 « 1 V © IB c 4 

A?lia«#iJ8J**l*RI?Ji-) 7. 352$mS<9'>«<*t-SJ<?>mJ!$l*. Il^i 

m u T«a«« v s* t » . « as&& * s « 3 35 2 mms c i* . m&fifa 
ntc. c<&wfcs»c««fi©-ajffiitti&3:*i7ij 3 . 10 

[0123] 

CftCJ: V . tJXfl3C:gdfti*£:n.;fejSgi!tS<<>-fl3#, ®g<Z)/Jv?-l)*}Htti4£3552$m 
itHLTlitlHtU ( 8 ) <9#£JtSt*.?-<fc?CS3. U £ # o 7 > 55l$m 

SJ^tlZ. ^Ott*. Kiftffitt © T £ C ft ^ 3 35 1 *91fi^ 31 2 $11 . ft 

[01 24] 

352$«SlCfti7 3, ttSSJ©*«?>a)l*|iacftUT±IE*l8«KVS«?««te. 20 
± £ c & 3 35 1 iiS^sif JS^H;ffiirii> S it u *l ie & u 7 I'Ji t ? c ^ ? 

U C <?> J; 7 C . » 1 f iI<9Sif«<9Tit tJfiSglt? Ci:*?? 

U^CS'J. ¥»#RS<5/J\Ht ( Si * fUt ) t@ICX»7f 3<t?i:5?. 
[0125] 

W ± ® J: 7 c . ±l£<Z)#B5t:cJ;tif3r« »«««®Tic**t ?95v J^SSitUPMU") 
o . « «tt « <5 T 0 t * » » ffl U 7 ¥ 9 # R S <?> /Jv 1! <t t El 3 C * ? * 3 . 
[01 26] 

5 ft . ±lE¥$#!SBc9&}i££t* . 35 2 ««A ti!«t 3 35 2 llilfltli)! . 35 2 

Bj*T3t;t)*Mi* , is*, izfifltiu, a -> , fl)?;»tiO)n?cu 7, 352 30 

U7l 2 9 1 S IC ft ^ 3«*W©»35Krtife**>:»a««^»S«3J:7C» 1 111 
t ff*J* t 3 85 1 lili)$IIMSt^a?Ji]. 
[01 27] 

6 £ 7 f* > **<D*»#R|(!)l!4ltC7-)ICflffl?A7llJa»*ll**tttfll 
SlDlttAJSU. 7^C, tt*©xy7Av> , a«<5<fc7C/IC>7'.r>5rAvK<?>T£ 

[01 28] 

**W0¥*#»Btt. itS«¥*»RIC«U7. Sitf^fftlt??)^ , *SS£Iq] 
C*U7l3^«tt*S«3¥»#aStt<S>**K:tt. f«#*^tfr^7tl7U7t<);l). 
[01 29] 

± , If am « <?> T ^C*?ft*^t * JtlOfU^Ay K 41 ft * « 

3. ±£ U 7 IC . * 5§ 38 c? 48 j£ I* 35 1 «^S<?)SailJSlCffiS?^JDt) -> V U 7 £ 

<5TSC¥f#**t*ttU^Vl7t3/ 3-K5BH«fjECVi:< II. ± !£ <9 

J;?ICI'J7Ay (••iliVtZCVCJ; 1 ). 7 H C8ifIi9TSt*S));il U 7¥«ff 50 
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C 0 1 3 0] 

*?§B3 <9¥$#ffgtt . ±!5<9¥i9#?SE C ft I) 7 . 8 1 3 fi] C ft I) 7 8 JS6H ft V 1 « 2 
38 2 « <9«® c I* . tt X BP &&®LKm til 7 U J Y Y t C . * « X BP C ^ a T tl ft It 
S<9-fiP^S(y)ii*4t7U7t«fcl). 
[01 31] 

±lEQ«SK7li . 53 1 $^S<i>&8&1Ii!SlC®£#;tofr -> feRC. *fc 9 ffi t « & <?> £ tt BP 
?5 it I C V #7 9= I . Ufc#o7, JSIS&S&iSCi) T 15 C ft I) 7 <fc 'J JX8l?$f 0 7 S 2 

C01 32] 

ftifir. Sett. ±!5<i>Si&^»C3VU7. W *»J»JKIfi7tt . A 

I5fflC*l)7«»«**S*SZa2*W*®«ttC. Wfc»ttta»JK7- J C * C « 2 

[0133] 

S52^mS<?)«Ja7tt, 8^««0^)tVlC«^t3BP«-C^U7S^0iiafiP«'Jj; , >lt^« l J 
Ctf) * BP# 2 <iSSrtl7Ul C 
[01 34] 

± ie <*> & 7 r* , **ujfi^#*£o**u»#*j;v#<®£tt»cj:'j*jRU7£ft 20 

[01 35] 

*5gBfl <9 ¥^ff^Stt . ±ib <p *fft^i c u 7 . «jf£fiictfi)7tt«tt**s*3 

932$€So>S&#7&o7. Sif «(9t)BCi3t JftCK«X§^ttIt?C V» 
II. 

[01 36] 

ttlC^Jf-fZC***??. <£ M 9 7 y 0 © * £ t HP SU * I C * # 7 ?= 1 . 

[01 37] 

*3gea ©¥$#f$Stt , ±!E<i>¥$#i$SCiJy 1)7. ± IE W -fc # . ± ib * z M l © * 30 
[0138] 

*fgefl 9*3tt^ift . ±ie<<>¥$#i£E c*y i) 7 . as^faicft ii7«ut««^«* s 

?S2^^SQtill!S<4)7-«r«)^fi|Jt^U^ffl5«'<9HS©iJe»f, 8 7^WT?fiJ:^M 
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